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Abstract
Purpose To develop and verify a model of participation
post stroke, as a domain of health related quality of life.
Methods An explanatory sequential mixed-methods
design was selected. The quantitative phase developed a
participationmodelwithdatafromanobservationalstudyof
453 participants at 12 months post-stroke, using structural
equation modeling. The qualitative phase followed to verify
the model from the perspective of individuals post-stroke.
Datawascollectedfromtwogroupsofeightstrokesurvivors
involved in a multicentre trial about participation in the
community. Individuals took photographs to describe par-
ticipation;discussionofphotographswasconductedoverthe
course of three focus groups, and analysis identiﬁed emer-
gent categories related to the model.
Results The 12-month post stroke participation model
consisted of latent variables: accomplishment, restricted
roles, and health efﬁcacy. The model ﬁt was reasonable:
normed v
2 = 2.95, RMSEA = 0.066(0.052; 0.079). The
qualitative data veriﬁed the model; participants initiated
photo-taking and discussion of all aspects of the model.
Concepts of social support, environment, and cognitive
difﬁculties were also discussed in relation to participation.
Conclusions The participation model was developed and
veriﬁed. Additions to future models are suggested. Theo-
retical, clinical, and research implications are discussed.
Keywords Stroke  Participation  Health related
quality of life  Mixed-methods  Photovoice 
Structural equation modeling
Abbreviations
v
2 Chi-square
EQ5D EuroQol
FIML Full information maximum likelihood
HRQL Health-related quality of life
IADL Instrumental activities of daily living
ICF International Classiﬁcation of Functioning,
Disability and Health
PBSI Preference Based Stroke Index
RMSEA Root mean square error of approximation
SEM Structural equation modeling
SF-36 Short Form 36
SIS Stroke Impact Scale
VAS Visual analogue scale
Introduction
Enhancing health related quality of life (HRQL) is an
overall goal in rehabilitation and should be important to
rehabilitation theory, research, and practice [1]. The
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individual’s HRQL, with treatment focused on domains of
HRQL important to the individual client with stroke [2]. It
is therefore important to evaluate all aspects of stroke,
which are reﬂected in HRQL domains, to be able to plan
future services [2]. The three domains commonly used to
describe HRQL include physical, psychological, and social
functioning, with the concept of overall health/general well
being also often included [3]. These three HRQL domains
have been broadly conceptualized as physical function [4],
mental health [5], and participation and have been modeled
separately for an overall conceptualization of HRQL after
stroke. A key area of interest is focusing on how health
care professionals can improve the participation of indi-
viduals with disabilities [6–11].
The International Classiﬁcation of Functioning, Disability
and Health (ICF) deﬁnes participation as ‘‘involvement in a
life situation’’, while participation restrictions are deﬁned as
‘‘problemsanindividualmayexperienceininvolvementinlife
situations’’ [12]. Consistent with the tenets of the ICF, par-
ticipation is identiﬁed in objective terms, and is viewed as the
anticipatedoutcomeoftherehabilitationprocess.Conversely,
participation can be self-perceived. The self-perceived per-
spective explores feelings of inclusion, engagement, access,
and reciprocity [13, 14] and addresses not only the activities
that one engages in, but also engagement as ‘‘ﬁltered through
the person’s experiences, values, and beliefs’’ [14].
Both objective and self-perceived perspectives acknowl-
edge the importance of the environment in creating, or pre-
venting, opportunities for participation. For example, the ICF
is explicit in stating that the environment (e.g. technological,
natural, physical, social, attitudinal, policy) will serve to
interactwiththeindividualtopromoteorrestrictparticipation
[12, 15]. Participation includes actions and roles that an indi-
vidualrequires for one’s well-being;these rolesand activities
vary from person to person depending on their values [16].
Post-stroke, participation restrictions are common [17–
19]. Engaging in meaningful activity during the day, doing
household tasks, traveling, and activities of daily living are
the most commonly occurring participation restrictions and
activity limitations in community dwelling individuals
post-stroke [2]. Factors that predict participation at both
6 months and 2–4 years post-rehabilitation include: age,
comorbidity, affect and coordination of the lower extremity
[17]. Depression, functional score and stroke recovery have
also been suggested as predictors of participation [20].
The prominence of this construct in recent literature and
discourse suggests that a comprehensive understanding of
how participation is conceptualized and experienced post-
stroke would be an important addition to the ﬁelds of
participation and HRQL research after stroke. A model
describing participation values was developed qualitatively
with people with disabilities, however, it is not speciﬁc
to stroke [21]. By bringing together both objective and
self-perceived perspectives, we will develop a thorough
understanding of the meaning and experience of partici-
pation for individuals post-stroke [14, 22].
Purpose and objectives
The purpose of this explanatory sequential mixed-methods
design [23] was to develop and verify a model of partici-
pation post-stroke. The objectives of this study were
threefold:
1. Developing a model of participation post-stroke
2. Exploring self-perceived aspects of participation post-
stroke
3. Verifying the participation model using self-perceived
participation data
Methods
Quantitative component: structural equation modeling
(objective 1)
To address the ﬁrst objective, secondary data analysis of
the study ‘‘Understanding Quality of Life Post-Stroke: A
Study of Individuals and their Caregivers’’ [24] was con-
ducted. This study is a longitudinal observational study of
678 individuals at 1, 3, 6, and 12 months post-stroke; 453
completed the 12 month evaluation. HRQL was measured
in the original observational study with both generic and
disease-speciﬁc indices: Short Form 36 [25], EuroQol [26],
Health Utilities Index [27], Stroke Impact Scale [28], and
the Preference Based Stroke Index [29]. Data screening
and data preparation was completed with SAS 9.14 [30];
structural equation modeling (SEM) analysis utilized
LISREL 8.72, SIMPLIS and PRELIS [31].
SEM was used to model constructs (latent variables)
which are represented by various measured outcomes; in
this case, subscales or items from various health indices
used in the observational study [32]. A measurement model
(which describes associations between variables) was
developed to demonstrate associations between the latent
variables of social function, role function, role restrictions,
and health efﬁcacy with the related measured variables.
We (RBG and NM) chose to model the 12-month time
period after stroke, as it is a time at which participation
may be a particular focus for stroke survivors who have
returned to living in the community. The measurement
model was based on theory and the literature, as described
below. Content of the latent variables in the participation
model were based in part on the Medical Outcomes Study
Framework of Health Indicators description of social
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123functioning: social function, role function, and role limi-
tations due to emotional problems or to physical health
[33]. A latent variable of self-perceived health and recov-
ery (health efﬁcacy) was also included. In previous work
using SEM, leisure activities (an aspect of participation)
have been associated with well-being (satisfaction) [19]. In
older adults with stroke living in the community, a positive
effect of activities of daily living and IADL on a general
health rating and an assessment of change in health was
demonstrated [34]. Table 1 shows a framework for the
initial participation model that lists items from each HRQL
index available in the observational study, identifying how
they were associated with each latent variable in the initial
participation model.
Once a model is developed, the ﬁt of each model is
assessed in numerous ways. The model chi-square (v
2)i s
commonly reported in the SEM literature. As model v
2
increases, the ﬁt of a model becomes worse; the v
2 tests the
difference between the observed model and a model that
has a perfect population ﬁt [32]. A non-signiﬁcant v
2
means that there is little difference between the models,
suggesting a good ﬁt. Models with large sample sizes,
however, can often be rejected because the model v
2 is
affected by sample size [35]. It is therefore suggested that a
variety of ﬁt indices be used. Some researchers use a
normed v
2 (v
2/degrees of freedom) as a way to decrease the
effect of the sample size on the v
2; values up to 5.0 have
been used to suggest a reasonable model ﬁt [32]. The root
mean square error of approximation (RMSEA) measures
the lack of ﬁt in a model compared to the population. A
value of B0.05 is considered a close ﬁt, 0.05–0.08 is a
reasonable ﬁt and C0.10 a poor ﬁt [36].
Full information maximum likelihood (FIML) was the
estimation method used for SEM analysis, to account for
missing data [37]. Not all questions were answered by each
respondent. Only the ﬁt indices described above were
available with FIML in LISREL SIMPLIS. With FIML,
missing data is not imputed; parameter estimates are
estimated directly from the raw data with iterative com-
puter algorithms [37]. The parameter estimates that are
produced with FIML are considered to be unbiased under
the assumption that the data is missing at random; FIML
also assumes normality [37].
Qualitative component: photovoice and focus groups
(objectives 2 and 3)
Photovoice and focus groups were used to address self-
perceived aspects of participation post-stroke. Photovoice
is a participatory research method founded on ‘‘critical
consciousness, feminist theory, and documentary photog-
raphy’’, using community-based photography as a means of
sharing lived experiences [38]. Using photovoice, partici-
pants can inform researchers of issues using self-selected
photographic images. Focus groups were selected as they
rely on the engagement and interaction of a peer group to
explore thoughts and experiences of participation that
related to their everyday life [39]. Participants were stroke
survivors living in the community who were part of a
multi-centre trial about participation post-stroke. Two
groups of eight participants each contributed to this com-
ponent; participant groups occurred several months apart.
Participants attended an information session on photo-
voice, and assessed for required camera adaptations to
ensure use (e.g. one-handed access, larger buttons). Digital
cameras were purchased for each participant, and adapta-
tions made where required. Participants then engaged in a
2-h session where they were shown how to use the cam-
eras, practiced taking photos, and discussed safety issues.
The following week, participants engaged in an initial
focus group, where focus group members were asked to
reﬂect on, and discuss, the meaning of participation. At this
time, two models of participation were presented—the
quantitatively developed Participation Model, as described
above, and a model of participation developed by people
with disabilities, as described by Hammel [21]. The models
Table 1 Framework for the initial participation model
HRQL index Latent variables (participation constructs)
Social function Role function Restricted roles Health efﬁcacy
(later combined as ‘Accomplishments’)
Short form 36 Social function – Role physical General health
Role emotional
EuroQol – Usual activities VAS (visual analogue scale)
Health utilities index – – – –
Stroke impact scale Social participation – – VAS—global recovery
Preference based stroke Index Recreational activities Driving
Work
––
Each latent variable was associated with related items and subscales from HRQL indices that were available in the observational study
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123were used to initiate discussion, but neither model was
focussed on at this time, so as to not overly inﬂuence
discussions and photo taking. Over the next several weeks,
participants took photos, with questions such as, ‘‘What
does participation mean to you?; What does it mean to
fully participate?; What helps you to participate?; and
What makes it difﬁcult to participate?’’ provided as cues
for picture-taking.
Subsequently, participants worked with a research
assistant to select up to ﬁve photos that best described their
participation experiences. The selected photos were cap-
tioned with participant’s associated descriptions and
inserted into presentation software. This presentation was
shared in the context of a second focus group to engage
participants in wider discussion of the topic. Finally, a
second cycle of picture-taking and a third focus group
discussion ensued with each of the two groups. The Par-
ticipation Model (Fig. 1) was shown again at the third
focus group and participants were asked to comment spe-
ciﬁcally on the model, and whether they felt it represented
participation after stroke, as they understood it. At each
focus group, discussions were digitally recorded and later
transcribed verbatim.
Interpretation of the photographic and transcribed data
focused on the meanings, intentions, and relationship of
photos to the construct of participation as discussed by the
participants. Qualitative description, as described by
Sandelowski, was the approach used in this aspect of the
study [40, 41]: this method focuses on gaining a detailed
description and understanding of a phenomenon, as per-
ceived and shared by the participants. The transcripts were
reviewed ﬁrst individually and then collaboratively by
RBG and JR, using an inductive process to identify
emergent categories. Initial analysis consisted of a line-by-
line reading of each transcript, in order of collection, and
underlining of key words and phrases [42]. Initial codes
were assigned to represent relevant clusters of information:
RBG and JR then met to compare coding. Coding dis-
crepancies were discussed until agreement was reached;
codes were organized into categories representing the most
prominent and recurrent ideas and key quotes representing
the categories were extracted. Data saturation was reached
after analysis of the focus group transcripts (n = 6); i.e.,
redundancies in data were identiﬁed, with no new catego-
ries emerging by the sixth transcript.
To verify the model of participation post-stroke, we
used a triangulation approach [43, 44]. We considered
where categories between the quantitative and qualitative
components converged or diverged [43, 44]. This stage of
analysis was theory-driven, focusing on linking the emer-
gent categories from the qualitative component to the
model of participation that was developed with SEM.
Categories that differed from the developed model were
considered for possible addition to the model.
For both Objectives 2 and 3, trustworthiness was sought
through the use of two primary researchers involved in data
analysis, the use of two separate groups of stroke survivors,
with each group participating in two rounds of picture-
taking, and by using the participants’ own words as sup-
porting the development of the categories.
Ethical considerations
The University of Manitoba Health Research Ethics Board
granted ethics approval for all components of the study. All
participants in the qualitative component of the study
provided informed consent and photo release prior to
enrolment. Participants kept the cameras for personal use
when the project was completed. In accordance with ethics
procedures, pseudonyms were assigned to participants and
any potentially identifying information was blurred in
photographs to protect anonymity.
Results
Quantitative component: structural equation modeling
(objective 1)
453 participants took part in the 12 month post-stroke
evaluation. See Table 2 for a description of the study
participants. Data screening suggested the missing data
pattern was missing at random; all variables used were
moderately non-normal.
Accomplishment 
Restricted roles
Health efficacy 
SF-36 Social function
PBSI Recreational activities
PBSI Work / activity
PBSI Driving
EQ5D Usual activities
SIS Social activities and roles
SIS Recovery VAS
EuroQol Health VAS
SF-36 General health 
0.52
0.74
0.88
SF-36 Role limitations due 
to physical health problems
SF-36 Role limitations due      
to emotional problems
0.59
0.85
Participation 12 months after stroke
0.78
0.72
0.77
0.80
-0.74
-0.78
-0.42
-0.82
0.89
0.36
0.46
0.39
0.83
0.33
0.21
0.65
0.28
0.22
0.45
0.73
0.25
Fig. 1 Participation model—12 months. v
2 = 118.13, df = 40,
P = 0.0000, normed v
2 = 2.95, RMSEA = 0.066 (0.052; 0.079).
Standardized model shown. Negative correlations reﬂect the measures
PBSI and the EQ5D, where the highest score is the worse health
condition. SF-36 Short Form 36, SIS Stroke Impact Scale, PBSI
Preference Based Stroke Index, EQ5D EuroQol 5 dimensions
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123The measurement model
A model was developed with the four latent variables
(social function, role function, restricted roles, and health
efﬁcacy) and the measured variables described in Table 1.
Due to suggestions from the modiﬁcation indices, an error
correlation was added between general health perceptions
of the SF-36 and the EuroQol visual analogue scale, as they
measure related concepts. The correlation between the
social function and role function latent variables was so
high at 0.93 that they were likely measuring the same
construct. The two latent variables were therefore combined
into one latent variable, renamed ‘accomplishment’. This
led to a model with reasonable ﬁt: v
2 = 118.13, df = 40,
P = 0.0000, normed v
2 = 2.95, RMSEA = 0.066 (0.052;
0.079). The p values for the v
2 do not suggest a good ﬁt,
however, having a signiﬁcant v
2 is common with large
sample sizes [32]. It is therefore important to look at other
measures of ﬁt as well [32]. The normed v
2 and RMSEA
both suggest a reasonable ﬁt. Figure 1 displays the partic-
ipation model at 12 months.
Qualitative component: photovoice and focus groups
(objectives 2 and 3)
Objective 2
Participants involved in the qualitative component of the
study are described in Table 2. Participation, as described
by the individuals in this study included both the experi-
ence and the activity. Many identiﬁed a social aspect to
participation, for example Janet described participation as
‘‘to be included…to feel included’’. A sense of accom-
plishment and being active was also predominant, for
instance, John stated that participation meant, ‘‘being able
to be here (in the group) and do the things everybody else
does’’. However, individuals in the study experienced
participation in the context of involvement in self-selected
activities, such as leisure activities, socializing with
friends, or involvement in volunteer activities. Ian descri-
bed it this way: ‘‘…for me I joined a football pool again
this year. I have no real interest in it because I don’t sit
there and study the stats, the point spreads and that, I’m just
going because I’ve been doing it for 15 years so I, every-
body talks about how their teams are doing, I wanted
to have mine too so. I guess I joined it for the social
connection.’’
Activities that held meaning to the participants were
individual and unique and reﬂected the values that they
individually held. ‘‘Like you might want to participate this
way, and I might want to participate my way, and it might
be totally different ways’’ (Gary). In this way, participation
did not refer to involvement in a prescribed set of activities,
but rather people described how they engaged in activities
that they found meaningful and enjoyable. At times, these
activities were goal-oriented and purposeful, at other times
they described a sense of simply passing time: ‘‘Say if you
did crosswords or Sudoku and that takes away hours of
your time. I mean that’s how I spend my time…it keeps me
active mentally’’ (Roger).
Overall, these participants conceptualized participation
as the engagement in self-selected activities that served to
promote a sense of inclusion, accomplishment, and as a
means to stay mentally, physically, and socially active.
Objective 3
Participants took pictures that represented the construct
‘‘Accomplishment’’, with photos addressing each of the
associated measured variables in the model. At times,
Table 2 Description of the study participants—quantitative and qualitative components
Gender
freq (%)
Age in years
mean (SD) [range]
Side of lesion
freq (%)
Years post-stroke
mean (SD)
Comfortable gait speed
m/s mean (SD)
Walking aids used
Quantitative component (n = 453)
Female: 211 (46.6) Female: 68.5 (15.8) Left 198 (43.7) 1 year post-stroke evaluation NA NA
Male: 242 (53.4) Male: 65.6 (13.5) Right 218 (48.1)
All: 66.9 (14.7) Bilateral 22 (4.9)
[26–97] Other 15 (3.3)
Qualitative component (n = 16)
Female: 4 (25.0) Female: 64.3 (9.9) Left 7 (43.7) 3.8 (3.0) 0.8 (0.4)
a 6—cane, 1—wheeled
walker, 9—none
Male: 12 (75.0) Male: 61.8 (7.5) Right 8 (50.0)
All: 62.4 (7.9) Bilateral 1 (6.3)
[44–77]
NA not assessed
a Normal gait speed for women aged 60–69 = 1.16 m/s, for men = 1.28 m/s [50]
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123photos represented accomplishment in a valued activity
that they had found difﬁcult to do after their stroke, such as
Janet, who stated: ‘‘This is a one handed knitting holder.
Someone in the group suggested I try it out so I would be
able to knit. It’s a good thing that I can use it.’’ They
derived meaning and satisfaction in resuming those activ-
ities that had been impacted by the stroke. For example,
Andy who had aphasia following his stroke shared a pic-
ture of the place that he had recently begun volunteering.
He talked about it as follows: ‘‘Go here once a week. It’s
exciting. Q: Why do you like it? Andy: It’s something to
do. Q: Do you feel [it is] meaningful doing it? Andy: Yes.’’
Sometimes photos portrayed something participants felt
had been accomplished, at other times the pictures repre-
sented the challenges they faced in accomplishing some-
thing. For many of the participants, the loss of ability to
drive was very distressing, and regaining one’s license was
a major accomplishment and milestone. Norm described
his photo in this way: ‘‘Panel truck. I’ve had it since
2000…Once I got my license, I got back on the road’’.
With the construct ‘‘Restricted Roles’’, participants
talked about the roles that they felt restricted in performing,
and how the physical and cognitive changes experienced
affected them emotionally. For example, Don showed the
picture in Fig. 2a, stating: ‘‘There’s those stupid shoes. The
other ones are too hard to put on and take off. When you’ve
taught grade one you don’t want to be wearing Velcro
shoes.’’ Similarly, Amed discussed how his role in the
family and community had been affected: ‘‘I ﬁnd that I’ve
lost my, the, the respect and dignity that I used to have
within my own family structure because of this particular
stroke problem…so because of that I, I’ve lost quite a bit of
my stature and um now I’m just being treated like as if I’m
a necessary evil’’. Sometimes, participants gave up roles
and important activities, as Sam explained of his picture:
‘‘Walking is difﬁcult and I was trying to use this to
represent the problems…I used to walk up and down the
block all the time with my wife. But it’s just too hard now.
I’m too slow.’’
Participants addressed the construct of ‘‘Health Efﬁ-
cacy’’ in terms of their sense of recovery, and acceptance
of limitations, from stroke. For example, Richard stated:
‘‘Well after I had my stroke, it was about 2 month after I
went back to the [gym]. I couldn’t hardly do anything. And
now gradually I built myself up a bit and so, will I ever
recover 100% I don’t know. But I’ve accepted it, I’ve made
it 1 day at a time.’’ Participants discussed how they per-
ceived their general health and how they needed to address
Fig. 2 Representative photos
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123the issues that they now faced, such as pain. Don captioned
his photo of various medications: ‘‘Pain killers. It’s just
constant, how much you take. It’s trying not to taking it.
There is endless cautions to not taking. It helps, but how
much can you afford to take.’’
The associations between the constructs (latent vari-
ables) in the participation model also became apparent
through discussion. These associations are represented in
the model in Fig. 1 by the curved lines between latent
variables. Correspondingly, participants depicted the link
between accomplishment and restricted roles using photos
of how they addressed role limitations in order to accom-
plish necessary tasks, often using adaptive equipment or
strategies. Ken, who experienced cognitive impairments
post-stroke used photography as a cognitive aid, stating:
‘‘Fixing the kettle. Taking pictures so I know how to put it
back together’’ (Fig. 2b). Participants connected accom-
plishment and health efﬁcacy using photos that represented
how performing an activity that they perceived as difﬁcult
to do post-stroke promoted their sense of health-efﬁcacy.
Benjamin shared the photo in Fig. 2c, and captioned it:
‘‘My ﬁrst work of art since my stroke. I felt I was able to do
something’’. Finally, the link between restricted roles and
health efﬁcacy was also discussed and photographed by
participants. Photos and associated descriptions coded in
this way connected the concept of perceived recovery with
the limitations experienced from stroke. Simon shared a set
of photos he had taken, one showing his apartment’s
interior and the second of the view from his apartment
(Fig. 2d), stating: ‘‘This is my nice safe haven inside the
house, but, the pictures of outside, that’s the world I have
to get back into’’.
Although not part of the participation model in Fig. 1,
the environment was identiﬁed as playing an important role
in their life and community participation. Photos included
pictures of their environmental supports and relationships;
this included peers, family, friends, and pets, and partici-
pants emphasized the crucial role that their social network
provided for them. Daniel summed it up in this way:
‘‘Family’s everything to me. That’s what I like to do. I
want to spend as much time as I can with my family.’’
Participants placed lower emphasis on barriers and sup-
ports in the physical environment, although challenging
walking conditions were identiﬁed, as shown in the picture
taken by Andy: ‘‘Q: You walk on the street because it is
more smooth on the sidewalk? Andy: Yes. Bump, bump,
bump, bump [Pointing to orthotic]’’.
At the ﬁnal focus group, when the Participation Model
(Fig. 1) was shown, one participant speciﬁcally identiﬁed
that the model captured participation and provided an
example of a train trip that he had taken. For him, an
example of accomplishment was being able to go on a long
train trip with his wife. Restricted roles encompassed the
challenges that he perceived in walking on a moving train,
and health efﬁcacy referred to his perception of recovery
since the stroke. As he described, at ﬁrst, he was unsure if
he could climb onto the top berth in the train, but he had
actually been able to, for him, reﬂecting his perception of
recovery.
Discussion
Overall, the qualitative component veriﬁed the quantita-
tively developed model of participation. Participants veri-
ﬁed model components and linkages with some additions,
and used personal lived experiences, photos, and stories to
describe how components were linked to their perception
of participation. The participants, through discussion and/
or photos, addressed each of the latent variables of
accomplishments, restricted roles, and health efﬁcacy as
well as associations between the latent variables. Partici-
pants also self-initiated discussion and photography of each
measured variable. However, there were a few concepts
discussed that were not present in the quantitatively
derived model. These included the limitations to partici-
pation due to cognitive function, the importance of social
support and maintaining relationships, and aspects of the
physical environment that hindered participation. Subse-
quently, through the mixed-methods analysis, researcher
interpretation of focus group data veriﬁed the quantita-
tively-derived Participation Model.
A proposed model for future consideration is seen in
Fig. 3. It is a simpliﬁed version of the model in Fig. 1 with
the addition of support and relationships and the physical
environment as all encompassing aspects that affect
Fig. 3 Participation model—suggested additions based on qualitative
component. Dotted lines represent additions to the model
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123participation, as well as adding the concept of role limi-
tations due to cognitive problems.
A recent study demonstrated that participation is
decreased in those individuals with cognitive deﬁcits after
stroke compared to those without cognitive deﬁcits post-
stroke, but that participation did increase over a period of
6 months after discharge from hospital [45]. In a study that
examined barriers to participation post-stroke, individuals
described cognitive issues and physical issues the most, as
well as psychological and social barriers [14].
Social support and its relationship to participation have
been explored in the literature. In a qualitative study of
participation in leisure activities after a stroke, one of four
themes that emerged was that of ‘‘gratitude for help and
support’’, describing support of ‘‘family, friends, neigh-
bours or community support services’’ [46]. Another study
concluded that ‘‘subjective support was found to moderate
the effect of functional limitation on participation’’ [47].
Environmental barriers were part of the discussion in the
focus groups, however, we were surprised that the physical
environment didn’t ﬁgure more prominently as a barrier to
participation, as had been found in another study of par-
ticipation post-stroke [14]. Perhaps participants felt that
they were regaining function and therefore needed to
accommodate to the environment, rather than vice versa;
the participants in the qualitative component were part of a
trial that included some aspects that could be considered
rehabilitative in nature which may have inﬂuenced this
perspective. There are ﬁve chapters of environmental fac-
tors in the ICF [12, 15]. Two of these are ‘‘natural envi-
ronment and human made changes to environment’’
(physical environment) and ‘‘supports and relationships’’
[12], both of which were apparent in the focus group dis-
cussions. A study exploring how the environment inﬂu-
ences participation in elderly people, of whom half had a
stroke, found that barriers in the physical environment were
not an signiﬁcant issue; the social environment (help from
people, such as social support from family and friends) was
highly important in inﬂuencing participation [48].
Theoretical implications
This unique mixed-methods approach to quantitatively
modeling and qualitatively verifying a model of partici-
pation after stroke leads to further theoretical implications.
With the initial SEM model of participation after stroke,
the social function and role function latent variables were
highly correlated, suggesting that they are measuring the
same concept, leading to combining the two concepts into
one latent variable, named ‘accomplishment’. This leads to
the question—are social function and role function so
conceptually similar that they are really one concept?
The role of social support and relationships in facili-
tating participation came out consistently in the discussions
with the participants. This aspect needs to be considered in
future models of participation after stroke as well as other
health conditions. With the new knowledge of participation
after stroke brought by both the SEM modeling and qual-
itative veriﬁcation with individuals with stroke, a revised
deﬁnition of participation after stroke could be attempted.
Clinical implications
Social support and relationships should be addressed as an
important aspect of participation when evaluating and
discussing participation with clients after stroke. The par-
ticipation model may be used as a guide to the selection of
the types of concepts which could be measured clinically,
when wanting to measure participation. For example,
evaluating aspects of accomplishments, restricted roles,
and health efﬁcacy, as well as the physical environment
and support and relationships.
Research implications
Combining the objective and self-perceived perspectives
provided a more inclusive view of participation after stroke
than could have been achieved by using only a single
approach. This type of mixed-methods approach could be
used more frequently in the future to explain and verify a
quantitatively developed model with qualitative data. The
use of photography in describing theory and models pro-
vided a richness and depth to the focus group discussions.
The process of self-selection of photos and captions
required thoughtful reﬂection by participants, allowing
them to share personal feelings, ideas, and perceptions of
their participation experiences in a way that could not have
been achieved through other means. Evaluating whether
the additions to the model add to the construct of partici-
pation after stroke should be undertaken. Veriﬁcation of
this model in other health conditions would also be bene-
ﬁcial to the ﬁeld. In future studies evaluating participation
after stroke, the participation model can be used as a guide
for the types of outcomes that could be measured.
Limitations
For the quantitative component, measured variables were
chosen for the Participation Model that had been collected
in the original study [24]. This determined the variables in
the model to some degree. However, the conceptualization
of the model was based on the literature. We used a process
of theory-driven analysis to verify the model, which may
be viewed as constraining the inductive nature of qualita-
tive analysis. However, additional concepts emerged from
424 Qual Life Res (2012) 21:417–426
123analysis and thus the research was not constrained by the
pre-existing model. Participants in the qualitative compo-
nent were not all at 12 months post-stroke, as opposed to
the participants in the quantitative component. All were,
however, community dwelling individuals, contributing to
the transferability [49] of the study results.
Conclusions
Participation is one domain of HRQL. A model of partic-
ipation post-stroke was developed using SEM; it included
the constructs of accomplishment, restricted roles, and
health efﬁcacy. This model was veriﬁed by photography
and focus groups of individuals post-stroke. However,
additions to future models may more fully explain partic-
ipation after stroke. The participation model can be used
theoretically for developing future models and deﬁning
participation; clinically to describe participation after
stroke and provide a guide for evaluation of components of
participation; and in research to evaluate future models in
stroke and other health conditions, and guide measurement
of outcome in participation research. These on-going
efforts are essential as rehabilitation professionals continue
to expand their focus beyond addressing the functional
limitations of stroke, towards understanding how people
are able to participate in their families, communities, and
lives post-stroke.
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